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(54) FORMATION OF CUT MASK 
(11) 4-76549 (A) (43) 11.3.1992 (19) JP 

(21) Appl. No. 2-190078 (22) 18.7,1990 
(71) DAINIPPON PRINTING CO LTD 
(51) Int. CP. G03F1/00 



(72) NATSUKO NAKABAYASHI(2) 



PURPOSE: To obtain a composite image which has a well matching border line 
and is close to a natural image by generating binary mask data for a color 
image, generating half-tone mask data for an area which includes the slanting 
the cut ma sk W6en 3 back « round P art and an actual body part, and forming 

CONSTITUTION: Image data are inputted from a storage 12 to a frame memory 
14 Then a binary mask formation part 16 checks the possibility that each 
picture element of the image data belongs to the actual body part or background 
part by arithmetic using a maximum likelihood method, etc., and generates 
the binary mask data which is ON "1" f6r a picture element belonging to the 
hnHv^T d -£f rt \ nd ? F J "°" f ° r a Picture elemem longing to the actual 
TJf^s Z ? C half ' t0ne mask (* radati °nal ™sk other than 0% mask 
and 100% mask) having gradations as to the slanting border line according 
to the binary mask data. The binary mask data and half-tone mask data which 
are generated as mentioned above are put together to obtain the composite 
image which has the matching border and is close to a natural image 




10: input device (digitirer or mouse, etc.) 
generation part. 20: control CPU. 22: 
part, a: image data, b: mask data 



18: half tone mask 
(color CRT) output 



(54) PHOTOMASK AND MANUFACTURE THEREFOR 
(11) 4-76550 (A) (43) 11.3.1992 (19) JP 

(21) Appl. No. 2-190161 (22) 18.7.1990 

?»l w 1 ^ E £ TRIC IND C0 LTD < 72 > HIDEYUKI JINBO(2) 
(51) Int. CP. G03F1/08.H01L21/027 

PUR l^hf^; J° gr !f dy leSSen ^ CXtent 0f de ^dation of the intensity of exposure 
light at lower edge parts and to eliminate the formation of an unnecessary pattern 

Jul, hmner the film thiGkneSS of a sifter at the <*ge of the sifter on 
conItititt^v Ce T nt Pa ? as the sifter goes toward the ed * e - 

CONSTITUTION: In a photomask 31, the film thickness on the part a of the light trans- 
lucent part between light shielding parts 15 of the sifter 33 is set at (t) and tn s ( ) 

l L7^ °^ X/ T} 1 ^ the m ° St effective result as the ^fter for a phasl sh 
method is obtained; X is a wavelength of light exposure, and (n) is the reflectiv^'dex 

o the ^r mat6r al ° f the SiftCr at a waveIe "Sth A.. The 8tructur.r^teriS 
tL film rw T morsan ! c ™jteria!s of silicone dioxide, etc., and polymers, etc. Besides 
the film thickness at the edge part 33a is made thinner gradually as the film eoes 

Part ' * nd Part (b) U ab0Ut 3 t/4 ' and * e P«t c is abou t/2 and 
tf& Jrft f ^ ' 10 thi f u P hotomask 3I - « each of the sifter boundaries such 

ohase shiffn l and Pa , rt u (b) : thC redUCti ° n ° f the H * ht int ™*y cau«d by the 
Phase shift of the exposure light beams transmitting through both sides of the bounda- 

n c e htTn C t en S ;-r bUt ^ is deCreaSed the reduction of fhe 

™2Tr„d Z T T 6 gener t tion of P^^ 0 unexposured part occurs is not 
generated and the desired pattern without an unnecessary pattern is obtained. 




13: photomask base(for example : glass base). 15- light 
shielding part(for example : Cr film). 17: light transmissive 
part. 31: first exemplified photomask film, 33: first exemplified 
sifter 



(54) PATTERN FORMATION 

(11) 4-76551 (A) (43) 11.3.1992 (19) JP 

(21) Appl. No. 2-190162 (22) 18.7.1990 

? K . 1 ^ E S TRIC IND C0 LTD < 72 > HIDEYUKI JINBO(2) 
(51) Int. CI 5 . G03F1/08,G03F7/20,H01L21/027 

PURPOSE: To form a fine resist pattern and to increase a focus margin bv 

uS SSMS.^ is smali on a wafer by interference b " 

C0N £T!™ TI ? i 7 ; F ° r exam P le > the resi st Pattern for the gate electrode' of a 
3 for 1 1 ^ !?■ f ° rmed - A 1St P hotomask 31 has a light shield part 
I J >1 1*2 corresponding to the electric conductor part of the gate electrode 
and the shifter 37. Part 37a of its edge functions as a mask for partial formaTfon 

In the d K ?J g3te ° f * V* electrode - In a '^ent imaged 

he \Lt shteld Lrt \? X K P ° SUre USmg thC maSk 31 ' the area corresponding to 
n* tn thi ^ eC uT CS an unex P° s ^ Part 53 and the area correspond- 

and ?h.n 9 Paft ° f ShlftSr 37 becomes an artificially unexposed part 54 
wkh ?hP nlht 1* P M Ure 13 0 perf ° rmed through a 2nd Photomask 41 equipped 
with the light shield part 43 to obtain the resist pattern 61 after development 
1 he exposure quantity of the 1st exposure is varied to vary the size L 






35: transmission part (for exposure light). 37a: part of edge 
part of shifter. 51: resist. 55: exposed part. 63: resist remaining 
part. 65: part where silicon substrate ii exposed 
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